Tomoyasu et al. [5] have shown how comparative genetic analyses can inform our understanding of underlying evolutionary mechanisms of wing diversification in insects. But they have only scratched the surface, even of elytron evolution, and it is likely that other genes are also involved in this important adaption. A candidate gene approach is a good first step but has obvious limitations. A combination of more genomic and unbiased mutational approaches, together with sequence analyses (both cis-regulatory and protein-coding) would likely bring new perspectives to the evolution of elytra and a more general understanding of how developmental mechanisms are modified to produce the incredible diversity of insect wings. Brain Connectivity: Finding a Cause
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It is common knowledge that all aspects of human behavior rely on an elaborate network of interconnected brain areas. One of the main challenges of modern neuroscience is understanding how discrete brain regions interact with each other to form complex perceptual, cognitive and motor representations. Until fairly recently, neuroscientists relied on a limited number of anatomical tract-tracing techniques to reveal the intricate pathways that make up the human brain. Unfortunately, these methods have not seen widespread use since they require post-mortem tissue and cannot trace long distance connections unless a stain is applied to degenerating fibers [1, 2] .
Modern magnetic resonance imaging tools now permit the study of white matter fibers in vivo through techniques such as diffusion tensor imaging (DTI) [3] . Moreover, recent advances in transcranial magnetic stimulation (TMS) make it possible to get precise information about the timing and inhibitory/excitatory nature of cortico-cortical connections. TMS is a non-invasive technique that can measure corticospinal excitability through the recording of motor evoked potentials (MEPs) elicited by stimulation of primary motor cortex (M1) [4] . A single TMS pulse applied to a brain area functionally connected to M1 can modulate the amplitude of MEPs elicited by the subsequent stimulation (again by TMS) of M1 itself. Because TMS has great temporal resolution, varying the interval between pairs of TMS pulses can reveal the exact timing of inter-regional interactions. In addition, depending on whether the conditioning TMS pulse increases or decreases the MEP response to the conditioned M1 stimulus, it is possible to determine if the interaction is inhibitory or excitatory.
A simple example may better illustrate how paired-stimulation can reveal M1 connectivity patterns. In a classic study, Civardi et al. [5] positioned a TMS coil over premotor cortex while a second coil was placed over M1 in such a way that single TMS pulses elicited robust MEPs in contralateral hand muscles. It was found that MEP amplitudes were suppressed when a single, low intensity TMS pulse was delivered over premotor cortex 4-6 milliseconds prior to M1 stimulation. This effect was found to be both spatially and temporally specific: no MEP suppression was present at earlier and later time points while slight displacement of the PMd coil abolished MEP inhibition. Paired-stimulation has become a valuable addition to the arsenal of tools neuroscientists use to map functional connectivity of the human motor system. It has been used extensively to study a variety of intra-and interhemispheric pathways including M1-M1 [6] , posterior parietal-M1 [7] and cerebellum-M1 [8] .
In this issue of Current Biology, Davare et al. [9] report a significant advance in the way functional connectivity of human motor systems can be studied in vivo. Using a new 'triple coil' approach, they provide compelling neurophysiological evidence for the involvement and interdependency of three distinct cortical areas in grasping movements. The novel methodological aspect of this study is the use of TMS-induced 'virtual lesions' in combination with the double-stimulation technique described above. When TMS is applied repetitively (rTMS) over a given area, its excitability can be reduced for durations that go beyond the end of the stimulation period. The result is altered cortical activity that can impact physiological mechanisms and behavioral performance, allowing causal relationships to be established between brain and function [10] . In continuous theta-burst TMS (cTBS), for example, short bursts of high frequency stimulation (three pulses at 50 Hz) are applied every 200 milliseconds for up to 40 seconds [11] . The resulting effect is a robust reduction in cortical excitability that can last up to 60 minutes.
In this new study [9] , triple coil stimulation was used to investigate how the transient disruption of anterior intraparietal cortex (AIP) modified premotor ventral (PMv)-M1 interactions while participants were preparing to perform precision or whole-hand grasping movements. It is well established that the three aforementioned areas are involved in specific aspects of sensorimotor computations that transform visual information about a graspable object into a precise motor command. Briefly, studies in humans and monkeys suggest a sequence of events that occur along the AIP-PMv-M1 pathway as follows: first, visual information about a graspable object is encoded in AIP; second, PMv transforms this information into a motor program; and third, M1 organizes the final output in a muscle-specific manner to perform the grasping movement.
The novel triple coil technique of Davare et al. [9] revealed that PMv-M1 interaction strength was reduced following 40 seconds of cTBS over AIP. More specifically, whereas TMS applied to PMv increased the amplitude of MEPs evoked by a second TMS pulse over M1, the facilitatory effect of PMv stimulation was suppressed following cTBS to AIP. Since precision grasping primarily involves index finger muscles and whole-hand grasping is achieved in part by abduction of little finger muscles, the authors were able to show how precise the effects of AIP disruption were on PMv-M1 interactions. A 'virtual lesion' of AIP specifically reduced the facilitatory effect of PMv stimulation on the MEPs elicited by M1 stimulation of the index finger representation. The opposite effect was seen during whole hand grasping: PMv facilitation of M1 was selectively reduced in the M1 representation of the little finger. Strikingly, the disruptive effects of cTBS were also reflected during the execution of the grasping movement and followed a similar muscle-specific pattern: activity in the index finger was selectively reduced during precision grasping whereas little finger muscle activity was abated during whole-hand grasping.
With this report, Davare et al. [9] introduce 'causal connectivity' as a new way to probe inter-regional influences in the human brain and provide significant insight into the sequence of events that underlie some aspects of motor control. Beyond the remarkable potential of the methodological approach, the conclusions that can be drawn from the data are limited by the fact that a single direction of information flow was investigated. AIP and PMv, for instance, share dense reciprocal connections, and one can assume that backprojections that do not follow the AIP-PMv-M1 hierarchy also play an important role in grasping movements. Indeed, the fact that no overt behavioral deficit was seen following disruption of AIP raises the question of what exactly is the contribution of the AIP-PMv-M1 circuit, in that order, to grasping behavior. This is obviously not an insurmountable problem and combining this new approach with EEG, which is already being used in conjunction with TMS to study cortico-cortical connectivity [12] , may help disentangle the relative contribution of each area within a specific network and provide much needed information about directionality.
Only time will tell what impact causal connectivity studies will have on our understanding of the human motor system. The widespread potential of triple coil stimulation to probe functional connectivity outside motor areas is at present limited. This is because cortical areas such as M1, where TMS produces a robust and measurable index of excitability (the MEP), are scarce. The visual system may be a good starting point to venture outside motor areas to probe causal connectivity patterns. Although based on subjective reports, TMS of primary visual cortex can produce flashes of light known as phosphenes that can serve as a reliable measure of excitability [13] . Furthermore, a double-coil stimulation approach has been used to investigate the role of feedback projections from area V5 to area V1 in conscious awareness [14] . But as mentioned above, it is probably through its combination with sophisticated imaging techniques that triple coil stimulation can be used successfully at the whole-brain level. Whatever the case may be, one thing is certain: it will require less patience than traditional post-mortem tracing techniques.
